Abstract. This paper presents a theoretical study concerning the oil film pressure distribution, temperature distribution and static characteristics of hybrid journal bearing with deep/shallow pockets. Based on laminar current theory, the coupling equations are established which including Reynolds equation to govern the pressure distribution, energy equation to control the temperature distribution, temperature-viscosity equation and appropriate boundary conditions. The variations of some static characteristics are analyzed under different eccentricity and rotational speed. The result indicates the load carrying capacity, the friction and the volume flow rate all decrease and the attitude angle increase up under thermo-hydrodynamic simulation. These changing trends become more obvious with the rotational speed and the eccentricity ratio rising up.
Introduction
With the speed increase of machinery such as exhaust-driven turbo-charge and turbo expander, etc., problems due to thermal generation in bearing become more and more serious. Thermal effect will change the lubricant viscosity, and then affect the oil film characteristics especially in high rotational speed. Fu Yanli [1] studied the three-dimension thermo-hydrodynamics characteristics of cylinder bearing. Liu Daquan [2] presented the oil film temperature distribution of limited wide bearing using FEM. Sun Jianzhao [3] gave the maximum temperature position of rolling mill bearing using ANSYSCFX. Li Yuansheng [4] analyzed the dynamic characteristics influenced by the Geometric Parameters and temperature. Suh J. [5] [6] studied the instability of oil film caused by thermal effects. Pouya Asgharifard-Sharabiani [7] presented the nonlinear model identification of oil-lubricated tilting pad bearings. Evgeny Kuznetsov [8] analyzed the dynamic characteristics of compliant journal bearing considering the thermal effects. This paper presents a theoretical study concerning the oil film pressure distribution, temperature distribution and static characteristics of hybrid journal bearing with deep/shallow pockets.
Model of Analysis
A typical deep/shallow pockets journal hybrid bearing is shown in Figure 1 . There are four deep and shallow pockets in the bearing. 
Reynolds Equation and Boundary Conditions
The positive ϕ -axis indicates the clockwise circumferential direction and the λ -axis is along the axial direction. Assuming that the lubrication oil is incompressible Newton fluid and the axis of the rotor is parallel with the axis of the bearing, the dimensionless Reynolds equation is described as Eq.1.
(1)
The fluid film thickness is defined as Eq.2. 
Energy Equation and the Boundary Conditions
Energy equation of the oil film in thermal insulation flow condition is stated as Eq.5. The temperature boundary condition at the four deep pockets is as Eq.6.
Viscosity-Temperature Equation
Reynolds viscosity-temperature is applied here and stated as Eq.7.
( )
Finite difference method is used to solving the above governing equations. Three dimension pressure distribution and temperature distribution can be obtained through iteration calculation. Then the variation of dimensionless load carrying capacity, friction, attitude angle and flow volume rate with eccentricity under different journal rotational speed are acquired. 
Nomenclature

Results and Discussion
The computed results are presented for the geometric and operating parameters of the bearing are given in Table 1 . Pressure and Temperature Distribution Fig. 3, Fig. 4 and Fig. 5 show the pressure and temperature distribution of the oil film under different eccentricity ratio and journal rotational speed. There are four pressure peaks corresponding to the four pockets. The pressure is homogenized in the four deep pockets. The variations of temperature in the circumferential direction agree with the change of pressure. In the axial direction, the temperatures in two ends are apparently higher than the temperature in the middle part. With the increase of eccentricity ratio and rotational speed, the pressure and temperature becomes large. Figure 6 and Figure 7 are the variations of dimensionless load carrying capacity and friction with eccentricity ratio under iso-viscous and thermohydrodynamic conditions when the journal rotational speed change from 4000 r/min to 8000 r/min. It can be seen that the dimensionless load carrying capacity and friction increase with the rise of eccentricity and rotational speed. The values of dimensionless load carrying capacity and friction are small under thermohydrodynamic conditions than under iso-viscous conditions. The difference becomes more and more obvious with the increase of eccentricity and rotational speed. 
Static Characteristics Analysis
Summary
(1) The variations of temperature in the circumferential direction agree with the change of pressure. In the axial direction, the temperatures in two ends are apparently higher than the temperature in the middle part.
(2) The values of dimensionless load carrying capacity and friction are small under thermo-hydrodynamic conditions than under iso-viscous conditions.
(3) The values of dimensionless volume flow rate and attitude angle obviously increase under thermo-hydrodynamic conditions than under iso-viscous conditions.
